a 27-item knowledge questionnaire was proposed to all HIV physicians working in 27 hospitals throughout six provinces of Cameroon. Physicians' responses were compared between the three levels of decentralization of the Cameroonian healthcare delivery system (χ 2 and Fisher tests). Correct responses were summed to build a knowledge score. Factors significantly associated with a higher score were identified using linear regression. Results: In total, 93 physicians filled in the questionnaire. Level of knowledge was globally good (median score 23), with no significant difference between the three levels of decentralization. Gaps in knowledge were observed regarding the use of cotrimoxazole and the follow-up of ART-treated patients. Main factors independently associated with a higher knowledge score included training, involvement in therapeutic committees, satisfactory collaboration with other practitioners and establishment of strong relationships between patients and patients' associations. Conclusions: Overall knowledge in HIV care is good among HIV physicians working at all three levels of decentralization of healthcare in Cameroon. However, a national training policy should be set up to improve knowledge and practices in both ART follow-up and specific situations such as paediatric HIV. Collaboration between caregivers and external resources involved in HIV care should also be encouraged.
In 2001 Cameroon set up a multisectoral plan for expanding and decentralizing the provision of antiretroviral therapy (ART), with progressive decentralization of HIV care delivery (central, provincial and then district levels).
Thanks to this strategy, ART coverage in Cameroon in 2008 was estimated to be between 30% and 58% [1, 2] . Although new models of ART delivery are emerging to tackle the shortage of highly qualified staff in Sub-Saharan Africa [3, 4] , the Cameroonian model is still primarily based on general practitioners [5] . Guaranteeing a good level of knowledge among HIV care providers is essential to achieve effective ART scaling-up in Africa. However, few studies have investigated HIV physicians' knowledge in poor-resource settings [6] [7] [8] and none has done so in the context of the decentralization of care. An independent evaluation of the Cameroonian national ART programme provided us with the opportunity to identify factors associated with HIV physicians' level of knowledge in HIV care,
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Introduction defined according to national guidelines. Investigation of these factors may be useful for other resource-limited countries engaged in similar programmes.
Methods
This study formed part of the EVAL (ANRS 12-116) cross-sectional survey carried out between September 2006 and March 2007 in 27 hospitals located in six provinces of Cameroon. This research project comprised both a survey destined for patients and another for physicians. Survey sites were selected using the following criteria: experience in ART provision and number of HIV-infected patients followed-up (at least 60 per treatment centre at the time of the survey). Participating facilities consisted of eight accredited treatment centres (ATCs) located in Yaoundé and Douala (the country's largest cities), six provincial ATCs and 13 district management units. All physicians providing HIV care in these facilities were asked to fill in an anonymous questionnaire. The survey was approved by the Ministry of Public Health in Cameroon and the Cameroonian National Ethics Committee.
The self-administered questionnaire collected information on physicians' socio-demographic characteristics, medical specialty education, ongoing training and experience in HIV care, working conditions, HIV and ART management practices and knowledge, opinions about the ART decentralization policy and finally, attitudes towards people living with HIV/AIDS (PLWHA). The questionnaire items were chosen on the basis of a previous study conducted in Côte d'Ivoire [6] , then adapted to the Cameroonian context, including national recommendations for ART initiation and follow-up, with the help of local researchers. Medical specialty education distinguished between general practitioners and other specialist physicians (such as cardiologists and dermatologists). Physicians who reported delegating some routine consultations of ART-treated patients to nurses were considered to practice task shifting. Physicians who moderately or fully agreed with at least one of the following two statements: PLWHA have the right to the best possible treatment and PLWHA need sympathy and solidarity, were considered to have a positive attitude towards PLWHA.
Statistical analyses
Physicians' characteristics were compared between the three levels of decentralization using χ 2 or Fisher tests for categorical variables and Kruskal-Wallis tests for continuous variables.
A knowledge score was built by summing physicians' answers (0 for incorrect answers, 1 for correct ones) to a series of 27 items (Table 1 ) about when to start ART, how to follow-up ART-treated patients and how to use cotrimoxazole for the prophylaxis of opportunistic infections. This score ranged from 0 to 27 points, with higher values denoting better knowledge. The original score was transformed to obtain a normal distribution, using a general transformation based on the inverse cumulative distribution function of the standard normal distribution [9] . As the transformation used is increasing, higher values of the transformed score correspond to better knowledge, the same straightforward interpretation applying for the coefficients of the transformed score as for those corresponding to the original one.
Linear regression was used to identify correlates of better knowledge. Variables with a P-value lower than 0.15 in the univariate analyses were considered eligible for the multivariate analysis. The final multivariate model was obtained using a backward stepwise selection procedure with a 5% significance level for addition to the model.
Results
A total of 93 physicians among the 105 physicians providing HIV care in the participating hospitals filled in the self-administered questionnaire (response rate =89%). Physicians were mostly men (73%). In total, 39 of them (42%) were working in central hospitals, 20 (21%) in provincial hospitals and 34 (37%) in district hospitals.
No significant differences were found between the three levels of decentralization concerning HIV/ART management practices and knowledge (Table 2) , as well as physicians' socio-demographic characteristics (SR et al., data not shown). Knowledge of the criteria for initiating ART was globally good, with more than 8 physicians in 10 giving the correct answers, whereas a lack of knowledge was observed for the management of HIV in specific subpopulations such as children (Table 2) .
Most physicians were general practitioners (80%) and 75% had benefited from at least one specific training programme in HIV care. More than 47% of physicians had at least three years of experience in HIV care, with no significant difference between the three levels of decentralization (P=0.23). At the central level, 26% of physicians had received more than 50 patients in consultation during the previous seven days, versus 15% and 9% of physicians at the provincial and district levels, respectively (P=0.15).
Only 6% of physicians devoted their labour time exclusively to PLWHA. In total, 78% of physicians regularly participated in a therapeutic committee but only 42% reported task shifting to other caregivers. Less than 25% of physicians reported to be satisfied with their current level of remuneration, with an overwhelming majority expressing strong dissatisfaction throughout all facilities. A total of 32% of physicians considered their workload as too heavy and required help from colleagues, and more than 80% were quite or completely satisfied with their collaboration with other caregivers.
The mean knowledge score was 21.2 (standard deviation ±4.8) and more than 50% of physicians had a score above 23.0 (IQR 19.0-25.0).
The univariate and multivariate analyses of factors associated with better knowledge are presented in Table 3 . After multiple adjustment, factors which remained independently associated with better knowledge were specific healthcare training for ART-treated PLWHA (P=0.048), involvement in therapeutic 
Discussion
The present study shows good basic knowledge about HIV care with no significant differences between HIV physicians working at the three levels of decentralization of healthcare delivery in Cameroon. It also identifies specific training on ART management, as well as satisfactory collaboration with other caregivers, and establishment of relationships between patients and patients' associations as being key factors associated with better knowledge. Physicians' experience has been shown to significantly improve patient survival rates following ART initiation [6, 10, 11] , suggesting that clinical practice plays a key role in the effectiveness of ART scaling-up. In addition, caregivers' experience and specific ongoing training clearly increase their level of knowledge, as demonstrated elsewhere [12, 13] . In the present study, physicians were more aware of new protocols and national guidelines when they were in charge of more PLWHA [6] . However, targeted training is still needed, especially for the prophylaxis of opportunistic infections (notably among children) and the follow-up of ART-treated patients.
Our results also highlight that both collaborations between members of the HIV medical team and promotion of the involvement of external resources such as patients' associations in the follow-up of patients are of crucial importance for the quality of HIV care. Participation in therapeutic committees appears to help physicians improve their skills in HIV care. Such committees aim to develop new working methods and improve collaboration and communication between caregivers. In the present study, less than half of the physicians reported delegating some routine consultations of ART-treated patients to nurses, which may be explained by the lack of a national task shifting policy in Cameroon. In the absence of precise task shifting procedures, non-physician caregivers such as nurses and community health workers may indeed face confusion, role conflicts and frustration [14] .
Physicians having a good level of knowledge showed less discriminative attitudes towards patients. These results are consistent with those of several studies showing a positive association between long experience of PLWHA care, good knowledge and reduced discrimination among healthcare providers [6, 11, 15] . A positive attitude towards patients is a prerequisite to communicate effectively and to limit negative behaviours which could alter the quality of care.
Poor working conditions, including heavy workloads and low incomes, affect staff motivation, which in turn has a negative influence on the performance of human resources and thus on healthcare delivery [5, [16] [17] [18] [19] . Moreover, such conditions affect the motivation of physicians to acquire new skills [12] .
To our knowledge, this is the first study to evaluate physician skills regarding national guidelines within the context of the decentralization of healthcare structures in Africa. It provides original data about the working practices of HIV caregivers in both urban and rural areas of Cameroon.
The present study has several limitations. First, ART-related knowledge and positive attitudes towards PLWHA could have been overestimated due to the survey being carried out in those provinces having the highest ART coverage, and therefore having the country's most motivated and experienced physicians. Second, as the survey design was cross-sectional, an investigation of causal relationships was not possible. Third, the sample size was quite small (n=93). However, it represented 89% of physicians working in a subgroup of hospitals representative of all clinical centres providing HIV care and ART in Cameroon in 2007. Finally, the survey design did not enable the identification of the consulting physician of each patient, so that it was not possible to associate patient experiences with physician attitudes and knowledge.
As a conclusion, scheduled training to improve knowledge and practices in the follow-up of ARTtreated patients and in specific situations such as paediatric HIV, together with tailored strategies for collaboration between physicians involved in HIV care can assure better coverage and improved management of PLWHA in resource-limited settings [20] . Promoting collaboration between health workers and with external resources such as PLWHA associations may also be a useful complementary strategy, not only to build sustainable and reliable HIV services but to improve healthcare as a whole.
